Multidimensional Construct of Technology Orientation  by Halac, Duygu Seckin
 Procedia - Social and Behavioral Sciences  195 ( 2015 )  1057 – 1065 
Available online at www.sciencedirect.com
ScienceDirect
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Istanbul Univeristy.
doi: 10.1016/j.sbspro.2015.06.149 
World Conference on Technology, Innovation and Entrepreneurship  
Multidimensional Construct of Technology Orientation  
Duygu Seckin Halaca* 
aEge University, Ege Vocational School, Bornova, Izmir 
Abstract 
Technology orientation is one of the well-recognized strategic orientations. Although it is discussed at firm level in narrative 
studies, in empirical studies technology orientation is mostly considered in a single-dimensional construct and associated with 
R&D and manufacturing departments. This study proposed that technology orientation needs to be studied at firm level in a 
multidimensional construct. The objective of the study is to constitute and operationalize the multidimensional construct of 
technology orientation. A two-step field study with a survey method was preferred. Manufacturing firms in Izmir were in the 
focus of the study. In the final field study, 147 firms participated. According to the findings, a reliable and valid 
multidimensional technology orientation scale is employed, where the dimensions were named as top management capability, 
technological capability, commitment to learning and commitment to change.  
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1. Introduction 
Technology orientation is characterized by the degree of commitment to R&D, acquisition of new technologies 
and applications of the latest (Gatignon & Xuereb, 1997) where the strategic orientations are defined as creating 
firm behaviors that are expected to create competitive advantage in the long run parallel with firm strategy  (Zhou, 
Yim & Tse, 2005). There are only 19 empirical studies consisting technology orientation as one of the variables in 
the literature in which technology orientation is handled in a single-dimensional construct. 12 out of those 19 studies 
adopted Gatignon and Xuereb’s (1997) instrument in their empirical studies.    
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Technology orientation is associated with final outputs of product innovation processes in the literature. However, 
it is also about using, advancing and/or transferring technologies that will be used in those processes. Those 
technology-based applications are more likely to lead a firm to increase its speed in production and provide cost 
advantages and support timely information on decision-making. On the other hand, technology orientation covers 
noticing a promising or accepted technology and, imitating and/or adopting it into the firm processes and/or 
production functions in order to be competitive beyond creating new technologies. 
 
There has been a gap in the current literature. Technology orientation was discussed in strategic marketing 
management literature, but it was associated with manufacturing or R&D departments of firms. That is why 
technology orientation was discussed at functional level. However, as a culture-based strategic orientation, this 
study proposed that technology orientation is needed to be discussed at firm level.  
 
Therefore, in order to build a multidimensional construct, resource-based view (RBV) and learning theory 
provide basis. Technology orientation itself and two dimensions –top management capability and technological 
capability- were associated with RBV and, the other two -learning and unlearning- were associated with learning 
theory.   
2. Construct of Technology Orientation 
Technology orientation as a strategic orientation is a culture-based, firm-specific and consisting of complex 
capabilities that fitting with RBV of the firm (Day, 1994; Zhou, Yim & Tse, 2005). Built upon RBV of the firm 
(Wernerfelt, 1984; Barney, 1991), a corporate/business level culture-based strategic orientation which composed of 
hard to imitate, hard to substitute, rare and valuable capabilities may provide competitiveness and superior 
performance as expected from a strategic orientation. In order to be competitive and to make above average returns, 
an organization requires a wide range of capabilities (Song, Nason, Anthony & Benedetto, 2008). However, 
prioritization and a right combination of capabilities which are parallel to strategic direction can provide sustainable 
competitive position. Therefore, a combination of capabilities and skills were decided to consider as the dimensions 
of a technology orientation. In this direction, top management capability, technological capability, learning and 
unlearning were proposed as the dimensions of such a culture-based primary strategy. These capabilities and skills 
are indeed interconnected with each other. 
 
A technology oriented firm is needed to be in line with the mission and vision of the firm. Therefore, according 
to the strategic direction, top management should decide on whether to develop technology internally or acquired 
from the outside; in what extent to invest on R&D; to compete or to cooperate with the rivals; which alternative way 
is the best for the firm now and for future (Morone, 1989). Moreover, assuring the firm’s operations are executed 
with up-to-date technologies and deciding on R&D investment amounts and directions, considering possible future 
projections are also management’s responsibility (Antoniou & Ansoff, 2004). 
 
Panda and Ramanathan (1996) defined technological capability as “a set of functional abilities, reflected in the 
firm’s performance through various technological activities and whose ultimate purpose is firm level value 
management by developing difficult-to-copy organizational abilities.”  Technology resources are in the center of 
competitive advantage because specific technology resource combinations provide hard to imitate and unique 
positions (Voudouris, Lioukas, Iatrelli & Caloghirou, 2012). The strength of technological capability depends on 
how effective those resource combinations of the capability have been bundled.  
 
Learning is the mechanism that makes resources turn into valuable, rare, inimitable and nonsubstitutable 
capabilities by experiences and repetition (Acar & Zehir, 2009). Picking up a strategic orientation obviously will not 
lead to a higher performance; instead exceedingly implanted a value and belief system needs to be constructed 
throughout the organization (Zhou, Yim & Tse, 2005). They claimed that dissemination and acceptance of such a 
strong belief system could be a result of effective tool namely organizational learning. 
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Unlearning is a fundamental process that facilitates new learning. Unlearning is removing something 
intentionally which is well established in an organization’s memory, routines and beliefs (Cegarra-Navarro and 
Moya, 2005). Unlearning is removing old routines and procedures if necessary to make room for new ones if there is 
any (Tsang and Zahra, 2008). 
 
Referring to Day’s (1994) capabilities definition, technology orientation could be seen as a complex combination 
of capabilities that are glued with learning and unlearning to put together all the assets of a firm and enable to 
deploy them in an efficient and effective way. Thus, taking one step further from the current literature, this study 
proposed technology orientation in a multidimensional construct. Those proposed dimensions are top management 
capability, technological capability, learning and unlearning. Therefore, considering those four dimensions bring 
technology orientation being, a proposed instrument was constructed and tested based on above argument.  
3. Methodology 
3.1. Research Goal 
In the literature, technology orientation was considered as a single dimensional structure and used as a single 
dimensional construct as opposed to other strategic orientations (e.g. Venkatraman, 1898; Gatignon & Xuereb, 
1997; Zhou, Yim & Tse, 2005; Li, 2005; Jeong, Pae & Zhou, 2006). In this study, “technology orientation” has been 
proposed and considered as a multidimensional structure, which composed of top management capability, 
technological capability, learning and unlearning. Therefore, the aim of this study is to reach a multidimensional 
construct of technology orientation. In the study, a two-part field survey using questionnaires was conducted. A pilot 
study was conducted to decide on to continue and further the study and based on pilot study analysis, one-step 
further descriptive analysis was conducted to support pilot study findings. 
3.2. Sample and Data Collection 
Perception based and likert-type questions were included to the questionnaire. Some of the scales were adapted 
from current literature, where some major revisions and changes done to some scales (see Table 1). 
Table 1. Questionnaire Development 
Subjects # of items References 
Top Management 
Capability 9 
Celuch, Kasouf & Peruvemba (2002);  
Acar & Zehir (2010);  
Akgun, Keskin, Byrne & Gunsel (2011) 
Technological 
Capability 13 
11 items Wang et al. (2006);  
2 items were added 
Learning  11 Acar & Zehir (2009)  
Unlearning  16 
Firm-based new construct considering team-based studies of Cegarra-Cegarra-Navarro, Cepeda-
Carrion, G. & Jimenez-Jimenez’s (2010); 
Akgun, Byrne, Lynn & Keskin (2007) 
 
For the pilot study, voluntarily participated 58 Yasar University graduate students who were working for a 
manufacturing firm located in Izmir were included. As to the findings of pilot study, some revisions on scales and 
questionnaire were needed to be done to continue with final field study. After those revisions, a final study was 
conducted. In the final study, a total of 224 participants from 147 firms took place where those firms were located in 
three organized industrial zone in Izmir. The average employee working for participant firms were 265 where 
number of employee ranges from 6 to 1500. The participant firms displayed an average of 30 years operations from 
the buildup where it ranges from one year to 150 years. 46% of 224 participants were women. Participants had an 
average of 12 years of work experience where they have worked for the current organization for 5.6 years on 
average. 56% of the participants indicated their position as white-collar worker including R&D specialists in this 
category, 31% of them were middle-level managers and remaining 13% were either high-level managers or firm 
1060   Duygu Seckin Halac /  Procedia - Social and Behavioral Sciences  195 ( 2015 )  1057 – 1065 
owner/partner. 54% of them indicated that they were work for/with R&D department in their organizations where 
50% of them work with or in a direct connection with manufacturing department. 
 
3.3. Analyses and Results 
x Pilot study analyses 
Collected data were assessed with SPSS 17.0 software package. To determine the appropriateness of factor 
analysis, the Kaiser– Meyer–Olkin (KMO) measure of sample adequacy and Bartlett’s test of sphericity were used. 
The results of the KMO measure showed a level of 0.843, which is acceptable for further analysis. Bartlett’s test 
revealed a significance at a level of 0.000 (χ2(595)=2302.005, p<.000). Thus, sample was considered appropriate for 
factor analysis. Kaiser’s Varimax Rotation was conducted for factor analysis procedure.  
 
Factor loadings of 0.45 and above are considered satisfactory. Thus, this value was considered as cutting point. In 
the factor analysis of supposed technology orientation, as to the destructive effects to the factor structure, the items 
of learning were excluded as a whole. Thus, factor analysis of technology orientation was continued with the 
remaining three supposed dimensions, namely technology capability, management capability and unlearning. As can 
be seen on Table 2, technology orientation was composed of four factors. The supposed dimension of unlearning 
was divided into two dimensions in which the first part includes the items related to attitudinal change according to 
learning (which is called commitment to learning during the study) and the second part includes the items related to 
behavioral learning (which is called commitment to change) (see Table 2). 
Table 2. Factor Analysis for Technology Orientation in Pilot Study 
Variables Factors 
1-Technological Capability 1 2 3 4 
TC8-Our firm is one of the leaders in our industry to establish technology standards  .845    
TC9-Our firm is one of the leaders in our industry to upgrade technology standards .841    
TC11-Our firm has competitive and powerful technology strategy .828    
TC2-Our firm has strong technological skills in various fields .812    
TC10-Our firm leads technology innovation in our industry .795    
TC7-Our firm is skillful in applying new technologies to problem solving .768    
TC6-Our firm has the ability to accurately predict future technological trends  .716    
TC12-Our firm has strong capabilities to integrate external technological resources with in-house resources  .700    
TC5-Our firm is qualified to attract and motivate talented experts .690    
TC13-Our firm monitors up-to-date technological changes and developments closely .631    
TC1-Our firm makes required investment in R&D activities .592    
TC4-Our firm improves technical skills of employees by frequently held training programs  .576    
2-Management Capability     
MC8-Our firm’s upper management team has knowledge about firm’s principle field of operation  .835   
MC5-Our firm’s upper management team has required technical capabilities for the industry in which we 
operate  .799   
MC7-Our firm’s upper management team is in good relations with customers and suppliers   .774   
MC1-Our firm’s upper management team has proper leadership capabilities  .763   
MC4-Our firm’s upper management team has understanding capabilities to change environment   .736   
MC2-Our firm’s upper management team shares firm’s vision  .720   
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MC3-Our firm’s upper management team has strategic planning abilities  .717   
MC6-Our firm’s upper management team is in good relations with employees  .701   
3-Commitment to Learning     
ULC7-In light of the new knowledge, if necessary, our firm revises routines and procedures    .804  
ULC8-In light of the new knowledge, if necessary, our firm revises current technical infrastructure elements 
(e.g. storage or assembly line)   .751  
ULC9-In light of the new knowledge, if necessary, our firm revises current practices to reach better working 
approaches    .718  
ULC3-In light of the new knowledge, our firm questioned the effectiveness of current routines and procedures    .704  
ULC6-In light of the new knowledge, if necessary, our firm revises current tools in working approaches    .679  
ULC2-In light of the new knowledge, our firm questioned the old ones   .674  
ULC1-Our firm values information sharing/flows within the organization    .672  
ULC10-In light of the new knowledge, if it is considered more effective, implement new working approaches 
into practice immediately    .571  
ULC4-Our firm shares new information if it is considered to have a high potential to apply    .479  
4-Commitment to Change     
ULC13-In light of the new knowledge, employees adopt themselves to change easily     .754 
ULC12-In light of the new knowledge, employees do not resist to change     .722 
ULC16-In light of the new knowledge, employees do not regret that we change the working approaches    .707 
ULC11-In light of the new knowledge, employees have positive opinions about change     .678 
ULC14-In light of the new knowledge, employees do not hesitate to implement changed ideas     .646 
ULC15-In light of the new knowledge, employees accept revised routines and procedures easily concerning 
change     .645 
Total explained variance: %78.582 
 
As being one of the validity indicators, unidimensionality was provided considering the factor analyses results. 
The variables concerning every factor were found to be highly loaded on a single factor with an eigenvalue of 1 is 
considered as cutting point, which is the indicator of factor unidimensionality. In addition, factor analysis also 
provides the test of convergent validity if the latent variable significantly loads to its respective items. Thus, 
significantly loaded variables as can be seen on Table 2 also confirmed convergent validity of the scales.  
 
Cronbach’s alpha coefficient is supposed to be 0.70 or more to consider the scale is reliable. As can be seen on 
Table 3, all scales were quite satisfactory with above 0.94 Cronbach Alpha values considering the criteria of above 
0.70. 
Table 3. Reliability of Technology Orientation Scales 
Variables Number of Items Alpha Coefficients (α) 
Technological Capability 12 .963 
Top Management Capability 8 .958 
Commitment to Learning 9 .944 
Commitment to Change 6 .946 
 
Factor analyses results indicated that technology orientation was composed of four dimensions; however, those 
dimensional construct were occurred somehow different than it was originally proposed. As to the findings, 
supposed “learning” dimension items were totally excluded where “unlearning” dimension items were divided into 
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two separate dimensions. Therefore, some revisions on scales and questionnaire were needed to be done to continue 
with final field study.  
x Final study analyses 
Data were analyzed using SPSS 17.0 and EQS 6.1. Before starting to analyze data, 224 participants’ responds 
from 147 firms were aggregated. Therefore, final analyses were utilized with 147 aggregated data. 
 
KMO and Barlett’s test results was presented firstly for technology orientation. The results of the KMO measure 
showed a level of 0.937, which is highly satisfactory for further analysis. Bartlett’s test revealed a significance at a 
level of 0,000 (χ2(595)=4987.540, p<.000). Thus, sample was considered appropriate for factor analysis. 
 
As indicated in pilot study, technology orientation were composed in a multidimensional construct namely; top 
management capability, technological capability, commitment to learning and commitment to change. In Table 4, 
factor loadings and four-dimensional construct of technology orientation were presented. 
Table 4. Factor Analysis of Technology Orientation Scales 
 Factors 
1-Technological Capability 1 2 3 4 
TC7 .856    
TC8 .848    
TC9 .842    
TC10 .829    
TC2 .740    
TC12 .683    
TC1 .673    
TC5 .669    
TC4 .646    
TC6 .636    
TC11 .610    
TC3 .476    
2-Commitment to Learning 1 2 3 4 
ULC7  .812   
ULC6  .798   
ULC2  .765   
ULC3  .757   
ULC8  .714   
ULC9  .699   
ULC4  .690   
ULC1  .684   
ULC10  .629   
3- Top Management Capability 1 2 3 4 
MC8   .813  
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MC4   .781  
MC5   .776  
MC7   .762  
MC1   .747  
MC6   .732  
MC3   .707  
MC2   .660  
4- Commitment to Change 1 2 3 4 
ULC12    .793 
ULC15    .748 
ULC13    .731 
ULC11    .722 
ULC14    .715 
ULC16    .693 
Total Variance Explained : % 71.650 
 
Table 4 also indicated that proposed four-dimensional technology orientation construct explains %71.650 of total 
variance. This high degree was also an indicator of a well construct measure. No item was excluded during the 
procedure. Thus, all questionnaire items took place in the factor construct. High factor loadings to corresponding 
factors also indicated validity of the measures.  
 
Confirmatory factor analysis (CFA) is a way of testing how well measured variables represent the theory. While 
EFA determines factors by statistical results, CFA derived factors from the theory. Therefore, in the study, CFA 
factor loading denoted convergent validity (see Appendix A) while supporting validity results reached in EFA. 
Observed variables were significantly loaded to regarding factors where all factor loadings of respecting variables. 
   
After exploring that the variables were constituted expected factors by EFA, CFA was utilized to determine 
construct fitness. CFA was utilized based on factor construct reached at EFA results. The overall fit of the factor 
constructs were determined by commonly accepted fit indices. The overall evaluation of newly developed and 
adapted scales, CFA gave a satisfactory solution [χ2 (409)= 1.60; p:.00; CFI=.95; NFI=.89; NNFI=.92; IFI=.95; 
GFI=.85; RMSEA=.06].  
4. Conclusion 
Although conceptual studies mentioned firm-level characteristics of technology orientation, empirical studies 
handled the concept at functional level. In this study, technology orientation was proposed as a multidimensional 
construct where top management capability, technological capability, learning and unlearning were supposed to be 
the dimensions. After the pilot study analysis, some revisions on scales and questionnaire were needed to be done to 
continue with final field study.  
 
Factor analyses results support the four-dimensional construct of technology orientation. Results indicated that 
technology orientation consists of top management capability, technological capability, commitment to learning and 
commitment to change. Therefore, technology orientation as a culture-based firm level strategic orientation is 
characterized by top management capability that leads the strategic direction, strong technological capability and 
being committed to learn and committed to change when necessary in order to be/stay competitive. In short, 
technology orientation is a way to sustainable competitiveness granted by organization wide shared strong beliefs on 
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top management and technological capabilities as well as being dedicated to continuous learning, questioning all 
new information and change old routines if necessary. 
 
This study contributes to the literature in several ways. The gap of associating technology orientation on 
functional level as a reflection of technology-push approach was argued. This study is the first research that 
proposed and supported a multidimensional construct of technology orientation. Therefore, considering the four 
newly revealed dimensions -top management capability, technological capability, commitment to learning and 
commitment to change-, definition of technology orientation was extended to firm level.  
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